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(54) SIGNAL GENERATOR 

(57)Abstract: 

PURPOSE: To obtain a signal generator in which the 
frequency of 10MHz, etc., being a standard reference 
clock frequency can be used as a reference clock. 
CONSTITUTION: This device is equipped with first and 
second DDS circuits 5 and 6 having binary type adders, 
and a PLL circuit is constituted of a phase comparator 2, 
voltage control oscillator 4, and second DDS c 6 
having a frequency-divider function. Then, the output of 
the oscillator 4 is used as the reference clock of the first 
DDS circuit 5. 
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[Effect of the Invention] As explained above, according to the signal generation equipment by this 
invention, the highly precise reference frequency (lOMHz, 5MHz, 1 etc.MHz, etc.) generally used as a 
reference clock of a DDS circuit using the binary mold adder with which desired frequency resolution is 
obtained can be used. 



[Translation done.] 
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Moreover, this also turns into that the synchronization with other measuring instruments using highly 
precise reference frequency cannot be taken. 

[0007] Then, the purpose of this invention is to offer the signal generation equipment which can use 
frequencies which are standard reference clock frequencies, such as 10 etcMHz, as a reference clock. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the signal 
generation equipment by this invention The 1st DDS circuit which has a binary mold adder, and the 
counting-down circuit which carries out dividing of the reference frequency. The phase comparator 
which considers the output of this counting-down circuit as - input, and the oscillator which an 
oscillation frequency changes near [ which said 1st DDS circuit needs ] the reference clock, and supplies 
to said 1st DDS circuit according to the output of this phase comparator. It has a binary mold adder and 
the output of said oscillator is undergone as a reference clock, and it has the 2nd DDS circuit where 
frequency data with which an output frequency becomes equal to the output frequency of said counting- 
down circuit were given, and is constituted. 
[0009] 

[Function] in this invention, it has the 1st [ which has a binary mold adder ], and 2nd DDS circuit, and 
has a phase comparator, a voltage controlled oscillator, and a dividing function ~ this - a PLL circuit is 
constituted from the 2nd DDS circuit, and the output of this oscillator is made into the reference clock of 
said 1st DDS circuit 
[0010] 

[Example] Next, it explains, referring to a drawing about the example of this invention. Drawing 1 is the 
configuration block Fig. showing one example of the signal generation equipment by this invention. It 
changes into 223= 8.388608 [MHz] as Fclk using the configuration which explains below frequency 
Fref[ of lOMHz which is equivalent to a standard frequency when the reference clock frequency Fclk 
which the DDS circuit 5 has a binary mold adder in this example, the capacity is 223, and frequency 
resolution is IHz, and is needed is 223 [Hz] ] ., and the DDS circuit 5 of usually a configuration is 
supplied. 

[001 1] In drawing 1 , dividing of the reference frequency Fref (lOMHz) is carried out to 1/1000 with a 
counting-down circuit 1, and it is supplied to - input terminal of a phase comparator 2. A desired low- 
pass component is extracted by the low pass filter (LPF) 3, and the output of a phase comparator 2 is 
inputted into a voltage controlled oscillator 4. As a voltage controlled oscillator 4, the oscillation center 
frequency uses the voltage-controlled frequency variable crystal oscillator (VCXO) Fclk, i.e., near 223 
[Hz]. 

[0012] The oscillation output of 223Hz from a voltage controlled oscillator 4 is supplied also as a 
reference clock of the DDS circuit 6 while being supplied as reference clock Fclk of the DDS circuit 5. 
The DDS circuit 6 has the same configuration as the DDS circuit 5. As for the frequency data of the 
DDS circuit 6 whose frequency resolution is IHz, the capacity of an adder is set as fixed data 10000 by 
223, when the frequency of a reference clock is 223 [Hz], an output frequency is set to lOkHz, it is 
inputted into the input terminal of another side of a phase comparator 2, and a phase-locked loop is 
constituted. At this time, DDS6 is 223 to which the division ratio was operating as a counting-down 
circuit of 1 Ok/223, and the output frequency of a voltage controlled oscillator 4 synchronized with 
lOkHz of lOMHz, i.e., reference frequency. It is set to [Hz]. 

[0013] Thus, the degree of freedom in respect of a design will also increase [ rather than ] in 
modification of a division ratio far by using the DDS circuit 6 as a counting-down circuit using the usual 
counting-down circuit accompanied by a hardware change. 

[0014] In the above-mentioned example, when reference frequency is except lOMHz, it can respond 
easily by changing a counting-down circuit 1 and the frequency data of the DDS circuit 6 so that two 
input frequencies to a phase comparator 2 may become equal. Moreover, even if the DDS circuit 5 and 
the DDS circuit 6 are not the same configurations, things* are [ that what is necessary is just the 
configuration that said function is realizable ] natural. 
[0015] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates the high precision reference frequency of especially 
existing, such as 10 etcMHz, to the signal generation equipment using a DDS (Direct Digital 
Sythesizer) circuit technique available as a reference clock about signal generation equipment. 
[0002] 

Pescription of the Prior Art] It stores in memory, such as ROM, by using the specific signal wave form 
information concerned as digital data as signal generation equipment made to generate specific signal 
wave forms, such as a sine wave and a square wave, on the frequency of arbitration, and the DDS circuit 
to which the read-out clock for reading data from this memory is changed is widely adopted as signal 
generation equipment of a digital mold. 

[0003] As this kind of conventional signal generation equipment is shown in drawing 2 , the frequency 
data of N bit are inputted into - input of the digital adder 21, and the output of this digital adder 21 is 
latched to latch 22. From latch 22, while a latch output is answered and outputted to Clock CLK and is 
supplied as other inputs of an adder 21, it is supplied as address data of ROM23. After the data point 
read from ROM23 is changed into an analog signal by D/A converter 24, with a low pass filter (LPF) 
25, a low-pass component is extracted and it is outputted. As an adder 21, the binary mold adder is used 
from simple and high-speed operation of a configuration being possible. 

[0004] Here, the output frequency Fout of signal generation equipment is Fout=Fclk-(frequency data)/ 
(digital adder capacity), when latch's 22 clock frequency is set to Fclk. 

It is come out and expressed, for example, is Fclk=236xl0-4=6.87194. ~ When MHz and digital adder 
capacity are set to 236 and frequency data are 1, O.lmMHz(es) are obtained as FOUT. Moreover, when 
frequency data are 1234567, 123.4567MHz is obtained as FOUT. Therefore, according to this signal 
generation equipment, an output frequency can be set up with very high resolution. 
[0005] 

[Problem(s) to be Solved by the Invention] As mentioned above, the conventional signal generation 
equipment using a DDS circuit has obtained high frequency resolution using the binary mold adder. 
However, since frequency resolution and a reference clock have relation like a top type, in order to 
acquire the good value (for example, a value like IHz or O.lHz and the above-mentioned example 
O.lmHz) of the end as frequency resolution, the frequency of a reference clock will become a value with 
many digit counts with the very bad end like the above-mentioned example. 

[0006] That is, the adder used for the above-mentioned signal generation equipment is a binary mold 
with a capacity of 2n, and if frequency resolution is set to dF (Hz), the reference clock Fclk will serve as 
Fclk(H2) =2 nxdF. As a source of a reference clock, although a crystal oscillator is generally used, it is 
difficult to manufacture a crystal oscillator with the bad highly precise frequency of such the end. 
Moreover, generally the highly precise reference frequency of an HF measuring instrument is set as a 
value like lOMHz or 5MHz which is the dividing frequency, 2MHz, and IMHz. Therefore, the above 
DDS circuits have the problem that what has a precision high as the reference clock cannot be used. 



